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Heliographie Hellographie
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AUGUST 1939
{Dependent alone on obscrvations at Zurich]
[Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich

Switzerland]

Augusclozg)  Belablve g ypuse 1930 Relative || August 1939 Lelative
1. ___. Eed 67 11______ aa 157 || 21______ b 94
2. ... 78 12 ___. Mac 170 4| 22______ 86
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4_______ 94 14 _____ a 138 24_____. 75
S ... a90 i 15______ Maed 146 ) 25______ a 58
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10.277 d157 || 20. 00 d10t || 3077 Mc76

31 ... b 95

Mean, 31 days=105.8

a=Passage of an average sized group through the central meridian.

b="Passage of a large group through the central meridian. .

e¢=New formation of a group developing into a middle-sized or large center of activity:
E. on the eastern part of the sun’s disk; W, on the western part; M, in the central-cirele
zone,

d=Entrance of a large or averapge-sized center of activity on the east limb,

AEROLOGICAL OBSERVATIONS

{Aerological Division, D. M. LiTTLE, in charge]

By B. Francis DasHIELL

Upper-air observations made during August by airplanes
and radiosonde are given in tables 1 and 1a, respectively,
while those made by pilot balloons are shown in tables
2 and 3. 'The resultant winds, as well as the mean free-air
pressures and temperatures, are shown on charts VIII, IX,
X and XI. Isentropic data are given on chart XII and
the mean altitudes of the identified tropopauses are shown
in table 4. Detailed explanations of these charts and
tables will be found in the January 1939 issue of the
MoxTtrLY WEATHER REVIEW.

Table 1 shows that airplane observations are made at
7 stations in the United States. These observations failed
to indicate any unusual pressure, temperature or humidity
means for August, The highest temperatures prevailed
at 1.5, 3, 4 and 5 kilometers on the Pacific coast (Seattle,

Wash., and San Diego, Calif.). Mean pressure was highest
over Pensacola, Fla., at 1.5 and 3 kilometers, and over
San Diego, Calif., at 4 and 5 kilometers, Humidities
were highest over Lakehurst, N. J., and Washington,
D. C., and lowest over Seattle, Wash.

The radiosonde observations given in table 1a, as well
as the airplane flights in table 1, show that below-zero
mean temperatures were not encountered until nearly 5
kilometers was reached over all stations, except Miami,
Fla. At 5 kilometers lowest mean temperatures occurred
over Billings, Mont. (—5.3° C.), while the highest was
over Miami, Fla. (40.8° C.). But above 5 kilometers,
where all observations are made by radiosonde (table 1a),
the lowest mean temperatures were found at the 16-kilo-
meter level, except at 15 kilometers over Omaha, Nebr.,
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and 17 kilometers at San Juan, P. R. Mean minimum
temperatures for August were found over El Paso, Tex.
(—72.1° C.), San Juan, P. R. (—70.2° C.), Albuquerque,
N. Mex. (—70.1° C.), and Phoenix, Ariz. (—70.0° C.).
These were slightly lower than the minima recorded at
more northern stations during the current month as well
as in August 1938. Individual radicsonde observations
showed that temperatures colder than —75.0° C. were
recorded over San Juan, P. R., Washington, D. C., El
Paso, Tex., and Albuquerque, N. Mex,

August resultant-wind directions and forces, based on
5 a. m. (Eastern standard time) observations made at 1.5
and 3 kilometers, and 5 p. m. observations at 4 and 5
kilometers, are shown on charts VIII, IX, X and XI,
respectivelv. West of the Mississippi practically all pilot-
balloon stations reached maximum altitudes of 10 kilome-
ters or more, while 20 percent of all stations in the United
States reported individual ascents that exceeded 15
kilometers. In the latter group many of these stations
were located along a belt reaching from Texas to North
Dakota. At Abilene, Tex., and Omaha, Nebr.,, individual
flights exceeded 20 kilometers, and over Florida, eastern
Colorado, Wyoming and Montana, all stations reached
15 kilometers or more. East of the Mississippi, except in
Florida and a portion of the Ohio Valley, New England
and the middle Atlantic States area, maximum altitudes
for August failed to exceed 10 kilometers. The 13th and
14th of the month appeared favorable for high observa-
tions in the West, and the 15th and 17th in the East.

Individual wind speeds encountered during August
above 15 kilometers were not unusual. The greater wind
velocities were confined to the lower levels, as shown in
table 3. Highest velocities reported between 15 and 26
kilometers were: 27, 18, 10, 15, 21, 17, 11, 14, 12, 13, 14
and 20 meters per second, respectively. A number of
these observations indicated that winds having easterly
components existed above 15 kilometers. This was par-
ticularly true above Abilene, Tex., hetween 16 and 26
kilometers. Upper-air wind observations covering the
Southeast and Gulf States, as well as New Mexico, Arizona
and southern California, showed that easterly winds
persisted at the maximum altitudes reached. Similar
conditions also were observed farther north, over Omaha,
Nebr., and Huron, S. Dak.

The 5 a. m. (Eastern standard time) resultant-wind di-
rections at 1.5 kilometers, as shown on chart VII1I, were
southwesterly over the greater portion of the United
States. However, northwesterly winds were recorded
over Atlanta, Ga., Birmingham, Ala., and Jackson, Miss.,
which appeared to be indications of the belt of north-
westerly winds existing above at 3, 4, and 5 kilometers.
Southeasterly winds prevailed over southern Texas, but
directions were somewhat confused over the Pacific
States, where velocities were light. Rather high resultant
velocities were noted at 1.5 kilometers over the East,
except for an area embracing Atlanta, Ga., Birmingham,
Ala., Mobile, Ala., and New Orleans, La. High resultant
velocities were recorded over Texas and Oklahoma; the
extreme for the United States being 9.3 meters per second
at Amarillo, Tex. Very low velocities of 1 meter per
second or less were reported from the Pacific Northwest
and southern California.

At 3 kilometers the resultant winds, based on 5 a. m.
observations and shown on chart IX, indicated consider-
able change from those at 1.5 kilometers (chart VI1II).
A wide belt of northwesterly winds stretched across the
country diagonally from Montana to Georgia, while
westerly winds prevailed generally over the Northeast
and the centra.lp Rocky Mountain region. Elsewhere
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southerly and southwesterly winds occurred, exeept south-
easterly over Texas and Key West, Fla. A sharp line of
demarcation between these southeasterly and northwest-
erly winds was located over northern and eastern Texas
and western Louisiana. The resultant velocities over
the south-central States, which were greatest at 1.5 kilo-
meters, became the lowest for the country at 3 kilometers.
High wind velocities occurred along the northern border,
reaching maximum speeds of 7.5 and 8.2 meters per second
at Havre, Mont., and Sault Ste. Marie, Mich., respec-
tively. Relatively high velocities were noted over the
Pacific and Atlantic coasts, the far Northwest, the Dalo-
tas and the northeastern States.

Chart X shows the resultant winds at 4 kilometers,
but based on 5 p. m. (Eastern standard time) observa-
tions. As also shown on chart IX for 3 kilometers, the
belt of northwesterly winds stretching across the country
to the Gulf coast and Georgia was flanked by a smaller
area of southeasterly winds over Texas. Southwesterly
winds occurred over the far West, the Southeast, and
New England. Resultant velocities were highest over the
north-central States from Montana to Michigan, and for
the entire country over Des Moines, Iowa, and Omaha,
Nebr. (9.8 and 10.0 meters per second, respectively).

At 5 kilometers, ns shown on chart XI, the predominat-
ing winds over most of the United States came from the
northwest quadrant, except along the Atlantie and Pacific
coasts, Florida, southerm Texas, and Arizona. Winds
from the northeast quadrant occurred over a narrow belt
from Abilene, Tex., to Birmingham, Ala. Easterly re-
sultant winds persisted over southern Texas at 5 kil-
ometers and continued in individual cases to 26 kilometers.
Resultant velocities at 5 kilometers were high over the
northern and eastern sections of the United States except
in the far Northwest and lower Great Lakes region. The
extreme Southwest reported low resultant velocities, being
less than 1 meter per second at Winslow, Ariz. The highest
velocities occurred over Havre, Mont. (11.0 meters per
second), Bismarck, N. Duk. (11.0 meters per second),
Fargo, N. Dak. (11.3 meters per second), and Des Moines,
Towa (10.7 meters per second). Velocities were somewhat
lower over the East, ranging from 10.5 meters per second
at Sault Ste. Marie, Mich., and 8.8 meters per second at
Detroit, Mich., to 7.9 meters per second at Albany, N. Y.

Compéring the 5 a. m. August resultant-wind directions
and velocities at 1.5 and 3 kilometers with 5 a. m. normals
for 24 stations in the United States, it was found that
large variations occurred over Medford, Oreg. (departure
of 147° by a clockwise rotation from normal), Atlanta,
Ga. (37° clockwise), and Nashville, Tenn. (25° counter-
clockwise), at 1.5 kilometers; and over Oklahoma City,
Okla. (68° clockwise), Houston, Tex. (41° clockwise), and
Billings, Mont. (40° clockwise), at 3 kilometers. Normal
current directions were noted over Oklahoma City, Okla.,
at 1.5 kilometers, and Atlanta, Ga., St. Louis, Mo., and
Fargo, N. Dak., at 3 kilometers. Departures from normal
at 1.5 kilometers were by counterclockwise rotations,
except over the Gulf and southeastern States and the far
Northwest and Pacific coast where the departures were
clockwise. At 3 kilometers all current departures of
direction from normal by counterclockwise rotations were
confined to the north-central and northeastern States.

Resultant velocities for August were less than normal
at 1.5 kilometers over the entire country, except Billings,
Mont., Sault Ste. Marie, Mich., and Oklahoma City,
Okla. Outstanding negative departures occurred along
the north Atlantic coast (Washington, D. C., —2.3 meters
per second, and Boston, Mass., —2.2 meters per second),
while Chicago, Ill., and Houston, Tex., showed normal
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resultant velocities during August. At 3 kilometers
velocities were less than normal except on the Pacific
coast (Seattle, Wash., 4 1.3 meters per second) and along
2 belt extending from the Southwest to St. Louis, Mo.
(+1.2 meters per second). The greatest negative velocity
departure occurred at Boston, Mass. (—5.0 meters per
second), while the largest pesitive departure was noted at
Oklahoma City, Okla. (4 1.5 meters per second). August
resultant velocities at 3 kilometers over Atlanta, Ga., and
Billings, Mont., were normal.

Although normal winds have been computed from
morning observations only, a comparison of the 5 p. m.
winds for August with correspending 5 a. m. normals
indicated that the departures in direction at 4 kilonu ters
were by clockwise rotations over the Scuthwest and
Southeast at 5 kilometers. Large departures of current
directicn from normal were noted at Oklahoma City,

Okla. (139° counterclockwise), Houston, Tex. (124°
counterclockwise), and Atlanta, Ga. (40° clockwise), at

NnaQ

4 kilometers; and over Albuquerque, N. Mex. (163
clockwize), Gklahoma City, Okla. (82° counterclockwise),
and Houston, Tex. (153° counterclockwize), at 5 kilo-
meters. The 5 p. m. resuliant wind velocities for August
were less than nermal at 4 kilometers, except over the
Centrel States at 4 kilometers; and grester than normal
everywhere except over Seattle, Wash., Houston, Tex,,
and Cincinnati, Okio, at 5 kilometers.

When the 3 p. ni. winds for August were compared
with the 5 a. m. normals for all levels above the surface
up to 5 kilometers at 19 selected stations, it was found
that Cincinnati, Ohio, OCmaha, Nebr., Chicago, Il
Fargo, N. Dak.; and Naslville, Tenn. (in the same gen-
erzl area), had wind directions that were nearly normal.
The greatest departures were noted over the VWest, being
centered at Albuquerque, N. Mex., Salt Lake City, Utah,,
Seattle, Wash., Billings, Mont., Oakland, Calil., and
Cheyenne, Wyo. At Albuquerque, N. Mex,, the current
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winds departed by 71°, 22°, 126°, 116° and 163° with
clockwise rotations from normal at 2, 2.5, 3, 4, and 5 kilo-
meters, respectively, and at Salt Lake City, Utah, by
150°, 120°, 154°, 42°, 26°, and 22°, by clockwise rotations,
at 1.5, 2, 2.5, 3, 4, and 5 kilometers, respectively. Re-
sultont velocities that were less than normal were out-
standing at Fargo, N. Dzk., Cincinnati, Ohio, Houston,
Tex., Salt Lake City, Utah, St. Louis, Mo., and Wash-
ington, D. C., at all levels, but at Medford, Oreg., and
Ozkland, Calif., departures were greater than normal.

Table 2 shows the 5 p. m. (Eastern standard time) re-
sultant winds for all levels where computed. Comparing
these for 1.5 kilometers with the winds at 5 a. m. (Eastern
stundard time) for August it was noted that the 5 p. m.
wind directions turned away frem the morning winds by
clockwise rotations over the East, Southeast, and central
Rocky Mountains., Elsewhere the afterncon directicns
showed diurmal changes by assuming counterclockwise
rotations from the morning directions. However, at 3
kilometers, the 5 p. m. winds having counterelockwise
departures from the 5 a. m. directions were located over
the lower Mississippl valley, the Northeast and the far
Northwest. At 1.5 kilometers the 5 p. m. resultant-
wind velocities over the country were lighter than those
oceurring in the morning except in the Neorthwest, but
at 3 kilometers the afternoon velocities were higher at
all places except over the Great Lakes region, the south
Atlantic coast, and Texas.

Table 3 shows the maximum individual wind velocities
during August. The wind speed of 40.4 metiers per
second over Wichita, Kans., was the highest to be re-
ported from below 2.5 kilometers during recent years.
The maximum velocities over Ely, Nev., and Huron,
S. Dak. (40.7 and 58.0 m. p. s., respectively), between
2.5 and 5 kilometers, and above 5 kilometers, respec-
tively, were the lowest wind speeds recorded in these
levels during the preceding 12 months.

TarLE 1.—Mean free-air barometric pressures (P.) in mb., temperatures (T.) in ° C., and relative humidities (R. H.) in percent obtained by
airplanes during August 1958

Altitude (meters) m, s, 1.
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Stations and elevations in meters E = =) o S 5 5 5 ] E]

above seal level S = ® g o 5 2 | B o | B o | E BE ¢ | E o |8 - |8

3 g2 5|2 g2 512 5|2 g2 212 3|2 813

P @ | bed ¢ | ® a @ ol e z | @ a o | o & s (o2l e s o

RS AR A AR A E A IR A AR AR N AR AR N A AR SR AR E AR AR AL

E |ElE|2|g |2 8| |Blé|lelE|g|di3|slel2i2 e 2|2|8]|2|8|¢8|3

= & . < = = =] b}

z (Ele(dla | glg|dlelag|d|e|didie |Z2|a|a(B|&ie|g|8|E&lg|&]E (R
i e S _—
Billings, Mont. (1,080 m.) .. _.__..__... 31/ 892 17.0! 48/ .| . |eiec]ecac]eaaas ...-1 851 20 6 39' 803! 17.4; 39’ 757 13.7 40;’ 7121 9.8 42| 631| 2.1] 48| 556]—5.3] 52
Coco Boln, C. Z.1 (1im.)__.. 271,009 26.5) 02| 056; 24.6] B6' 904 22.3| 4| 853] 10.9| 83' 804 17.8| 74 750| 15.5] 72 713 13.21 64| 634 7.8 U . eem
Lakehurst, N.J.1 (39 m.).... 26/1,010{ 21.4 901 957} 22.4] 74 D041 20.0| 71} 853! 16.9] 75 §04| 14.3 71 758! 11.9; 661 714] 0.1] 64) 632] 4,0| 55| 559[—1. 1 45
Norfolk, Val (16m.)..________ 2111,016| 23.0] Sb; 86}, 73.1] 69, 9!)7; 20,20 T 856 17.1) 71 &O7! 1401 70, 760) 130y 66: 716! 7.9! 66) 634} 2.2| 63| 558)—3.6] 56
Pearl Barbor, T. H.I (6 m.)___ 31:1,014! 22. 4 71 058) 20.5 75 8064 16.5] &1] 853! 13,91 77 803 121 64 757| 11.0| 43! 713| 8.6] 32| 630| 2.3 PR PO -
Pensacola, Fla. (13m.)._____._ 26!1,015) 2271 07| 9601 23.7] 69 906 20.5| €5 855' 17.7| 62 806 14.9] 59 760! 12.2| 54 716| 9.4| 53| 634| 3. 9| 50| 560[—1.4| 47
St. Thomas, V.11 (§m.).__. 31:1,016| 28.2| 76, 062 24.2{ 90! 808 21.3; 4! 857! 18,3 2 809! 15.7 80! 762 13.2] 74 718 10.6} 66| 636! 5.3] A8 562(—0.2| 54
San Diego, Calif.l (10m.)____ 311,011 21. 2] 81! 956: 19.0f s4° 903 24,31 40 852 25.1| 33 K05| 22.6| 33; 759] 10.0f 34: 716 15.9f 37| 635| 7.0| 43| 561|—1.2| 48
Seattle, Wash.! (10m.)_._.___ a 241,016 18. 8| 65 961} 15.8 66, 806 16.1) 51, 8G5 14.6! 45 805 12.8; 33 738! 10.2 30] 713| 8.0{ 28| 630 2. 1] 24| 557|—4.6( 30
Spokane, Wash, (587 m.) . .........._. 81| 945) 16.1] 46,.__i-.... -__.‘ 9021 22,1 34i 8513 19.2 32| §03) 15.4) 34| 757| 11.5 36| 712| 8.3| 35| 650 1.5] 36 556|—5.5| 40

| ! i

1 Navy.

Observations taken about 4 a. m. 75th meridian time, except by Navy stations along the Pacific coast and Hawali where they are taken at dawn.
NoTE.—None of the means included in this table are based on less than 15 surface or 5 standard-level observations.
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in mb., temperatures (T) in °C., and relative humidities (R. H.) in percent obiained by

TABLE 1a.—Mean free-air baromelric pressures (P.)

radiosondes during August 1939
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Stations and elevations in meters above sea level

Albuquerque, Denver, Cnlo. Nashrille, Tenn. Oakland, Calif. Oklahoma C'ivy, Omaha, Nebr.
N. Mex. (1.620 m.) (1,616 m.) Ely, Nev. (1,104 m.) (1%0 . (@m.) Okla. (301 m.) (300'm
Altitude (lilerers)
m ek 5 zls zls 2% zls Zls Els z
2 Eia T2 2ia Zle 212 213 et
S m @ g1° 9 e ERIGE] @ IR © ERICE ] IR @« ERIGE] © g
g & - - g g - [ g -d - 5
1IN ERELR: 22|32 22|32 g 2152 | B |38 2532 | 2|3
EEI 2B |S(ER BB |SIBE\E|E(Z|ER) B B | E|ET| 5| 2 |E|25\ B 5 (2|88 2|8
E |21 5|58 |3|&8|2\8 |2)&8|2/8 |2|8(/z|8 |2|¢S 2|5 3|gl|5|8 2|¢g8]|3
= ] 3 |si|2 2 3 132 & s |3z @ & |3 |2 @ 2 |3 @ 5 (< |2 ] 5|3
F4 [ = M|z Ay |3 &z A~ 13 = |Z [N 13 = ¥4 Ay 3 =4 R 13 x|z P~ 1 2] ~
Surface 311 994( 21.1] 87 .7l 86 31| 9RR} 22,8 T 31 979 19.6{ 78
500. _ 31) 958 22.4| 7 L5 1 31f 956! 24.0| 67( 31| 957] 20.4] 68
1,000 31 o4l 20,1 T3 L9140 31| 904| 23.2( 55 31} 904} 19.8/ 60
1.500 - 31| 8583 17.1} 77 4] 2% 31| 853 21.1f 56 31| 852 17.6{ 57
2,000 oo E (2 19.5 By 31| RO§| 14.3f 78 L8P 24 31 805 17.9( 59 31 S04] 15.1] 53
2500, e 31{ 7581 17.0 . & 2 758 1.4 71 L0 2i 31 753 14.5 62 31| 7571 12.2[ 54
3,000, . 317 715 13.6 . 5| 31| 714 8.8 64 L7020 31 V15[ 11.5] 62 31y 713 9.3 53
4000 . 31| 634 5. § . 2, 311 632 3.4 55 .8 19 311 634 5.2 62 31 632 2.7 55
5000 ... ... 311 5611 —1.7 .7 31| B&R{ —2.4] 49 .3 19 30[ 560 ~—1.9 59 31 557} —3.8| 55
6,000 ... 31 494 ~8.2 . ) 31| 491 —8.3] 44 i 19 30[ 494 —-38.1} 53 31] 490 —0.81 48
7000 . 30; 433{—14.2 7| 31 432|—14.9| 3Y 19 30 434|—14.2f 44 20| 430|1—16.4 43
B.000__ 30| 3v9|—21.4 33, 7] 300 3%7i—21.8] 36 4] 1% 30| 3|—21.2| 43 N
9,000__ 30| 3301—29.1 .4 30 329,--29.2 5 0.20 17 20 33 --28.5 43
10,000 30| 257/—36.8 .1 30| 2%5,—-36.9] 34 .2 17 20| 287(—36.3] 43
11000 30 24%|-44.31. .0 3 30| 248 —44.5[.._ L T 2 2481 —43. 5| . __
12,000 ... ... 29| 213|-52.0; . 3. 7! . 30{ 212j—51.0].._ NI 23| 2141-=51.1|....
13,000 ... ... 29 182|-50.0 3. 9 ) 30| 181{—358.3{.._. .0] .- 27) 183|157 A|___.
14,000. 29| 154)—64.8! .4 . 20/ 155{—60.7|--.. LV 27| 156)—-62.7|_. ..
15.000. 20| 131—69.C: il .9 2] 131—64.2{____ SR N 271 133]—66.0|....
16,000 200 111]-70. 1. 6. . 25 112)—A5.2|__ __ (65, 0] .. _ 201 112;—66,6(._..
17,000. 28 94| —67. 5| .1 g 3 23 95( =65 1{.__ b Sl 24 95| —85.8(____
18,000 25 s 79[ —62. 4] .__ 27 50|—60.9| ._.. 23 80l —64.4|.___ 3. 1. 22 81(—A4 0|.___
19,000 18 2 67(—60.71..__ 25! 0s|—5u.91__ 21 641 —A2, 8 L5 10 69| ~62.2|.___
20,000 9 57, —59.0 15, 581 —~87.7} ... 18 8%[—60. 8 L5 14 581 —60.5]._._
21,000, 48, —57.3 JRUI RSP IR % - 151  49|—58.7 N . 8 501 —59.0]____
D2000 .| 41| —56.3;.___1_..__i. N S - g 42| —57.0 11 [: 23 i Mt SRR (RPRRR PRUR BPR -
D000, . e ema | reaea USRS PSS DU P [ IR (PR SR, I ] 35| —55.0(-- . 7 y Rt N IR I (I S JEVSPEPRY [SURVRINNS SN P R
Stations and elevations in meters above sea level
Phoenix, Ariz. El Pasn, Tex, San Juan, P. R, Washington,! D, €', Atlanta, Ga. Jolict, INL. Miami, Fla.
{339 m.) (1,193 m.) (18 m.) {7m. {298 m.) (178 m.) ¢ m.)
) P 1 P .« oy 3 3 (=9 a P ] p.
Altitude (meters) | § 2|8 =15 2|8 2|8 =15 =18 =
m. s. 1. g g g n @ E -g E 'g: E 'g w g 'S 7 o E 'g ) g
g | g w8 g o B ] g £ g £ - £ g
52 .§ 2|38 2 |a|=g g |5132 3 | & =2 2 12|38 g (8188 g 2
§2/ 8| B |2|8% 8| § |plEf| 5| E 2 58| 8| 8 |2|gR| 5| E(ElEE|E| B 5|28 588
31 & |5 2| & |55 21 & 12 £ 51 & |c|£ 21 & |3 |< 5| & {5 2| & 1=
BB E12|8 2| (3|8 |25 (2|5 12|8(2 5 ¢ 2218513158515
I~ E o = @ kel —
Z Ay 3] Kz = = &z & 3 >l A Y 3 =4 =] = -4 ~ = M| Z ] [ 5
30| 971 2”.8] 54 311 882 311,003} 24.8f & 301,014) 21.9] X7 31| 9%1| 215 62 31 084] 17.1 2
301 054 29.8| 49f.__..j .- - 31| 950; 23.1] &7 30] 39| 21§ 77 31 92597 21.8 85 31 48] 20.7| 72
30] 902f 23.8] 43[.__.} ... | - 31| 905! 0.0 34 30] 905] 10.0f 72 3t eunl 19.7 82 31 G4 18.7| 66
30 853f 25.4f 42 31| 852 - a1 &34 17.0| 8C 20] 8R3{ 15.9] T 311 354 18.¢) 7 31} 852 15.8] 65
2 30; 805 21.5] 450 31| &M 0.4 821 31 R05) 1471 73 50! s04| 13.0] 898] 31| ®05) 13.7 77 31 803 12.%8) €4
2 30{ 754 17.8] 48 31| 768} 16,7} 54 a1 7501 12,50 65 30| 758 10.2] 8L 31 759 10.6f 7 31| 754 10.2| 5%
3 301 716f 14.1] &3 ) 15 13.0] 58 3 75 8.8} 61 30| 713 7.3 & 311 714 7.7 13 3u 712 7.7 )
4 30 5 a5 59 31| 634 3. 41 B3 31 633 4.4] 58 30, 631 2.0 5 31| 632 1.8 85 311 630 2.0 48
5, 30 62| —~1.3f 66 3i| 881 —1.3] &3 31| & —1.4] 47 30| 557 —3.2) &7 31] 558 —3.4) 61 201 556) —4.1| 50
8, 20 494 —7.1| a71 31| 494 —6.8; &7l 81| 403] —a.6 421 30| 490 —8.8 53| 31 491 —9.0] 57| 20] 489 —8.7 48
7 29| 43&5(—13.1| 61 31 431[—-12.7; b1 31 433{—13.8| 42 30| 430|—14.7) 49 31} 431[-15.4] 52 29| 429(—16.2} 45
8 29| 380;—19.5| 56 31| 380{—10.5| 47 31 379i--20.8| 42 30| 376|—20.9] 45 31 377[—22.4] 50 28] 37v5(—23.5] 43
9. 29| 332{—26.9| &2 31 332j—26.5/ 45 31| 330{—28.0] 42 28 328|—28.0| 42 31] 328|—20.9] 49 28} 326{—31. 17 42
10, 29| 288|—34.9] 50 31| 288|--34.8] 44 31| 286|—35.4] 41 27| 285]—35.5) 39 31 284]-37.6] 45 271 283[—38.6{____
11, 20| 249(—42.7].._. 310 249|—1$2.6f___. 31| 247|—43.1}..__ 26| 246}—43.3[. ... 31| 245)—44. 00 _ 26] 244(—45.9) __
12 29! 215(-50.2]._. 30| 214|-50.2]..__ 31| 213]-50.2}.. 26 212|-50.61___ 311 211519 ___ 26] 209[—52.1f.___
13 281 184[—57.2 30| 183]—57.8}. 31) 182{—-53.9).._. S . B 5.0 3
14,4 27] 15A)-—~64.2 30{ 156|—64.6]... 31 155{—t62.7].. . 4
15. 26] 133}—68.6 31f 132|—=70. 1. - 31| 132|-67.5|.__. . @
16 28| 112{—70.04____ 291 112|=72.1|..._ 30; 112|-70.2|._. 8.1
17 261 95|—60.0f.._. 291 94|—=70.2|._.. 28| 94~71.8|..__ .7
18 25 80(—66. 8[._. 26| 80|—68.6{ -.. a1 19|71 4. .91
19, 21 68{—-63 9)__. 21 #31—63.9) ... 23 87i~69. 8l ___
20, 18 58/~60.87 ... 13 571—61. 5] ... 17 57|—67.2|.__.
1 14 49{—58.9|.._ 8 49[-59.7| __. 13 481—34.7).___
A [} 421 —57.3|. .. feei]eeaaai- I 8 40{—62.7|....

Observations taken about 4 a, m. 75th meridian time,

1 Navy.

NoTE.—None of the means included in this table are based on Jess than 15 surface or 5 standard-level observations.
Number of observations refers to pressure only as temperature and humidity data ara missing for some observations at certain jevels, also, the humidity data are not used in dally

observations when the temperature is below —40° C.
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TABLE la.—Mean free-air barometric pressures (P) in mb., temperatures (T) in °C., and relative humidities (R. H.) in percent obtained by
radiosondes during August 1939— Continued

LATE REPORTS FOR APRIL AND MAY, 1939

Boston, Mass.! Boston, Mass.!
April 1939 9 May 1939 April 19391 May 1934
Altitude (meters) Altitude (meters)

m 8. 1. Num- Tem- | Brla- | Num- Tem- | Rela- m.s. L. Num- Rela- | Num- Tem- Rela
ber of | Pres- era. |, tive | berof | Pres- ora- tive ber of | Pres- | Tem- | tive | berof | Pres- era- |, t¥e
obser- | sure %’He bumid-| obser- | sure x:;um humid- obser- | sure | pera- [humid-| obser- | sure I;ure humid-

vations ity |vations ity vations ture ity |vations ity

Burface 27| 1,013 4.4 76 31| 1,013 1.1 7 226 | —83.5 | 25 232
500 __. 27 055 2.3 76 31 957 10.6 72 193 § <554 ... 3 109
1,000_ 27 898 1.7 7l 31 601 9.4 a3 165 § —56.1 |__.._... 22 170
1,500. .. 27 843 0.5 70 31 848 7.2 61 141§ —85 2 | ... 22 145
2,000. 27 792 | —1.4 67 30 708 4.2 61 120 ~54.7 | ooceet 22 124
2,500 27 7441 —3.3 61 30 750 1.2 61 . 19 106
3.000. 27 608 | —5.4 &7 30 051 ~1.4 60 18 91
4,000 26 614 | —10.5 52 30 621 | —6.9 54 15 78
5.000. 26 538 | —15.7 &0 30 645 | —12.2 4% 14 66
8,000 28 471 —22.7 49 30 47 —18.7 44 13 57
7,000. 25 410 0. 8 29 417 | —25.6 42 13 49
8,900 24 356 7.0 29 362 | —32.5 42 10 42
9,000_ 23 307 - 27 314 | —40.3 39 5 36
10,000. 22 264 27 270 | —47.4 oo,

1 Operated by Massachusetts Institute of Technology.

3 Began April 3, 1939.

TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (E. S. T.) during August 1939
[Directions given in degrees from North (N =360°, E=00°, S=180°, W=270°)—Velocities in meters per second (superior figures indicate number of observations)]

Ahilene, Albl{l%uer- Atlants, || Billings, Boise, Brooklyn, || Browns- || Butmfalo, || Burling- || Charles- || Cheyenne,|| Chicago, || Cinein-
ex. NqMéx QGa. M?_nt. Igaho LY. ville, Tex. N.Y. ton, Vt. ton, S. C. Wyo. . nati, Ohiv
. . ~ o 2 - :
Altitude (537 m.) (1,554 m.) (302 m.) (1,095 m.) (880 m.) (15 m.) (7 m.}) (220 m.) (132 m.) (18m.) (1,873 m.) (192 m.) (157 m.)

(meters)

m.s. L. Di- | Ve- || Di-| Ve- |[ Di- | Ve- || Di-| Ve- || Di- | Ve- || Di- | Ve- || Ii- | Ve- || Di-| Ve- |i Di-| Ve- || Di-| Ve- || Di-| Ve- || Di- | Ve- || DI-| Ve-
rec- { loc- |f ree-| loc- i rec- | loc- {j ree-| loc- |{ rec-i loc- il ree- | loc- Il rec- | loe- | ree- | lac- |free- | loc- || ree- | loc- |{vec- | loc- |} rece | loc- |} rec- | loee
tion | ity |[[tion] ity |[{tion| ity [|tion| ity |{tion| ity [jtion| ity |ition| ity ||tion) ity |[tion; ity [ltion| ity [|tion! ity ||tion| ity ||tion| ity

-] o © o o o o o o -] i o o
2 258] 0.3%/| 272, 0.3 2031 3.23t 163 3.0 128) 5. 3% 260f 2.7%|| 243! 0.7 167 2.3% 9 0.9%|| 228, 0.8%! 180| 0.6
2 Y | S L ) DR NI | SRR SIS 142] 1.7%0)] 140 6. 5% . 51 1. 8° . 9 210} 1.3%}] 2187 .M
190 L3¢ ... .| ... 207| 3.0%11 236] 2.0%%| 148 5.39| 248| 3.13¢1 239 L 5%
o1 .em( 350 5| 3021 2.2y 266( 3.1%| 1501 3.4 . 748 .
291 1.0%| 311 1.23Y| 320{ 1.9%| 275 4.6} 136} 2.5
10 1.6%(] 2 343 200 2.2M|[ 268! 5 820|1 132 2.7#
352| 1.42201 280] 6.2 . 6 136 2.3
328| 2.51|| 265| 8.3% :
318] 3.315(| 261| 9.4
300| 4.91%1 265 10. 5%
___________ 267| 12. 917
___________ 261| 15. 71,
El Paso, Fargo, &rr%enﬁ Havre, Little
Tex. N. Dak. Car. Mont. Rock, Ark. Oreg. Fla.
Altitude (1,196 m.) (283 m.) @7t m) (766 m.) (82 m.) (410 m.) (10m.)

(meters)

m.s. L. Di-! Ve- {| Di-{ Ve- {| Di-| Ve- | Di-| Ve- || Di-} Ve- || Di-| Ve- || Di-| Ve- || Di-| Ve- [l Di-{ Ve- il Di-| Ve- | Di-{ Ve- {| Di- | Ve- || Di-{ Ve-
rec- | loc- ) rec- | loc- [| ree-) loe- |jree- | loe- |l ree-| loc- |i rec-| loe- || rec- | loc- || rec- | loc- {irec- | loc- || rec- | loe- || rec- | loc- (| rec- | loc- ij rec- | loc-
tion| ity ||tion| ity |{tion| ity |l tion| ity ||tion| ity || tion| ity [jcion| ity ||tion| ity [|tion; ity [[tion| ity [{tion| ity ![tiom| ity [[tion| ity

° o o o o -] o a -] o -] o
Surface.....| 194 1.8% 230] 0.8B)) 263] 1.3%) 186 2,2%)| 211 1.6%)| 185 L7|] 204] LIaY| 315 2.0%} 109 1.8%
_____________________ 211 Loz 253 2.43 184 3.3u|| 2150 Loy |...... 241 L0 312| 2.3% 134] 1.8%
1,000 o]l 244) 1.6 258) 3.5%(| 198 2.7 13| Lsui| 183 L8| 270 L7v) 314) 2.43{ 162 1.3¥
1,500 ... 177 1.6% 268! 252111 266f 4.1%|} 188] 1.9 219! 1.9u 1831 2.0%| 230] 2.2%| 274] 12|l 202 1.2%
2,000 ___.___ 122 1.6% 278 3.4¥|1 289 4.8 148 1.3%%| 260| 2.6(| 214} 2.6 299 3.20)] 215 2.1 1807 1.3%
2,500 __.___. 08! 2.5% 2731 3. 7all 265 6.1 1220 110 2850 4. 1271 236| 3.2%1 309! 3.701 208! 3.5% 180] 1.37
3,000 ___..__ 77| 2.7% 258 3.318 272 9.4m{| 126| 1.1 298| b.&x|| 3.5%0 304) 4.5%11 212 5.0 179] 1.8%
4,000 ___.... 70 2.5 265 3.31y 273 11,000 320 .2u|f 302 7.4 216] 3.6([ 328 5 42l 221 6.7% 109 2.31
5,000 _..... 89 1,81 240} 3.41000 280} 13.0M)1 2004 2.0 304] 8.71)) 202f 3.7 334 6.41 . 3 3
6,000 .. ... 182 .7 U PR A 310! 9.9 201} 4.32| 337| 5.6
8,000 ______ 218 .31 289|144 | _____ 3041 11. 717} 262 4.8%)1 302[ 5 0w
10,000 .. ). ..o 800710.9WY ) .___ 300} 12. 91811 263] 9 0n) .. p
12,000 ______ ROV PO | [y (RPN | PSR N 290116, 21|} 262( 13, 433
U4 NN RIS DU | NP Rv (RSO | PRORRY (SR | (RN PR | (N SO | HE DO 2701 13, 119
16,000. ...} .. N I - - [N Y | P P pet: 2 1 LT R RIS | PRI OSURRION | FOU SOUIOotn) | DURRON FEpuuoiN | FON FUDIS | M N
Ogkland, || Oklahoma || Omaba, || Reno, || St. Louis, || Salt Lake |l San Diego, || San Juan, || S3Ult Ste- | searle, || Spokene, || Washing- || Winslow,
Calif, City, Okla. Nebr. Nev. Mo. City, Utah Calif. P. R. Mrilrif' ‘Wash, Was ton, D. Ariz.
itad (8 m.) 402 m.) (306 m.) (1,346 m.) (170 m.) (1,294 m.) (15m.) {1t m.) vlica. (M4 m.) (603 m.) {10 m.) (1,488 m.)

Altitude (1983 m.)

(meters) -

m.s. 1. Di-| Ve- || Di-} Ve- | Di-| Ve- Hl Di-{ Ve- il Di-| Ve- || Di-} Ve- {{ Di- | Ve- |l Di- | Ve- || Di- | Ve || Di-| Ve- {i Di- | Ve- || Di-| Ve- || DI- | Ve-
rec- | loc- [i rec- | loc- || rec- | loc- [y ree-| loc- [l rec- | loc- || rec- | loc- || rec- | loc- firee- | loe- || rec- | loc- || rec- | loc- | rec- [ loc- || rec- | loc- || rec- | loc-
tion| ity jition| ity |/tion| ity [|tion| ity | tion| ity ||tion| ity jltion| ity {[tion]| ity {|tion| ity ![tiod| ity |{tion| ity {/tion| ity [/tion| ity

° o ° ° ) o e
188] 2.3 202 0.6M)1 305 1.731; 226] 4.3% 318 1.1%
187} 2.7 . . ‘ .
194; 3,0
209| 3.641 2331 1.3%|| 2511 (73] 24| 1.2%| 3001 1.8} 315] 1.37|| 105 & 72| 256| 3.9%(] 197| 2 4%¢|| 223{ 2.5%|| 286] 1.9%||.___. -
224 3.0% 306! .98
2581 3.0% 204 1L
2821 3. 1% 204 1.2%
300( 3.6% 244 .2n
332) 4.51 42| .70
321; 6.1 181 .3
315| 6.9V 288] 1.5
308) 6.6, 269] 5. 710
302( 11.81 273{ 10. 919
_________________________________ 276' 10. 017
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TaBLE 3.—Mazximum free-air wind velocities (M. P. 8.), for different seclions of the United States based on pilot balloon observations during
August 1939
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Surface to 2,500 meters (m. 8. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. 8. 1.)
3 g 2 # g g
Section [4 - ) ~ < -
o g R > o g . > . g :
g | Directiony = Station g |Direction| S Station g |Direction| = Station
3 ° = @ = @
B El g 3 g =4
] = e 2] = e 7 = e
G = |2 G s |z G = =
= < /A = < |& b < /A
Northeast 1__________ 20.2 | WSW___{ 1.210 9 | Butfalo, N.Y_.___.. 288 | W____ 4,320 9| Albany, N. Y ______. 42.2 \V\“ 11,380 | 29 | Syracuse, N. Y.
East-Central 9. _ 26.0 | W 18 | Greenshoro, N 22,8 | WNW__| 3,400 | 7 | Cincinnati, Ohio._._|| 25.0 11,310 | 5 | Elkins, W. Va.
Southeast3_____ 25.7 12 | Tampa Fla_____ 36.8 | ESE___.| 4,970 | 13 | Birmingham, Ala___}} 36.6 5010 | 13 | Birmingham, Ala.
North-Central 4_ 3L0 21 | Detroit, Mich.__ 36.6 | WSW___| 4,920 | 27 | Bismarck, N. Dak.__{| 58.0 13,740 | 21 | Haron, 8. Dak,
Central® ____ __ 40.4 10 { Wichita, Kans. - 30.6 | NW____. 3,990 | 22 | Des Moipes, Towa_..|| 41.6 12,240 } 6 | Omaha, Nebr.
South-Central 8. 24.2 19 | Jackson, Miss. _ 3L2 | W_. .. 3,190 | 10 | Amarillo, Tex _ 23.0 12,890 | 21 ()Llahoma(‘lty Okla,
Northwest 7 _. 24.9 11 | Pendleton, Oreg. 28.6 | HSW 5000 § 27 | Medford, Oreg. 32.0 8 140 | 27 | Mesdford, Oreg.
West-Central * 23.6 $ 9 | Puebla, Calo. .. 40.7 | SRE. 3,94 | 29 | Ely, Nev..... oL B2 9,070 | 27 Redd:rg, Calif.
Southwest®__.___.___ 30.8 NNW,__ 2,250 | 15 saudberg, Calif____. 24.2 I NNW 2,510 | 15 | Sandberg, Calif__.__ 39.0 13,620 | 7 | Las Vegas, Nev.

! Maine, Vermont, New Hampshire, Massichusetts, Rhode Island, Connecticut, New
York, New Jersey, Pennsylvania, and northern Ohio.
1 Delawqre, 1\{'1.rvlann! Vu-vxma, West Virginia, southern Ohfo, Kentucky, eastern
Tennessee and North Carolina.

3 South C'xrohna, Georgia, Florida, and Alabama.

¢ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota.
5 [ndiana, [linols, Jows, Nebraska, Kansas, and Missouri.

¢ Mississippi, Arkansas, Louisiana, Oklaboma, Texas (except El Paso), and western
Tennessee.
1 Montana, Idaho, Washington, and Oregon.
! Wyoming, Colorado, Utah, northern Nevada, and northern California.
T° Southern California, southern Nevada, Arizona, New Mexico, and extreme west
exas.

TasLE 4.—Mean allitudes and temperatures of significant points identifiable as tropopauses during April 1939, classificd according to the

potential lemperatures (10-degree inlervals belween 320° and 409° A.) with which they are identified.

(Based on radiosonde observations)

A"f\y“ql'ﬁ?fue’ Bismarck, N. Dak. | Charleston, 8. C. Denrver, Colo. El Paso, Tex. Ely, Nev. Miami, Fla,
Potetx:ltrl:! terpera- Mean | Mean Mean | Mean Mean | Mean Megn | Mean Mesn | Mean Mesn | Mean Mean | Mean
S Num-| alti- | tem- | Num-| alti- | tem- | Nunt-| alti- | tem- [ Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem-
ber of | tude | pera- | bar of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of | tude | pera- | ber of { tude | pera- | ber of | tude | pera-
cases | (km.) | ture, | cases | (km.) | ture, | cases | (km.) | ture, | cases | (km.) | ture, | cases | (km.) | ture, | cases | (km.) | ture, | cases | (km.) | ture,
m.s.l.| °C. m.s.l.| ° m.s.L| °C, m.s. L| °C. m.s.l.} °C. m.s.l.| °C, m.s. L °C.
B10-319. e e[ e 2 8.5 [—40.8 | | e et
320-329__ U N I 10 0.6 |—44.5 | | ooieeeane- 1 10,0 |—49.0 |--cocos| e eem 9.2 X
330-339. . 2 11.8 =565 20 11.0 |—51.4 2 10.0 |—39.0 11 11.3 |—52.0 1 4.8 10.7 .
340-349_ . 9 12.6 |—~58.0 21 12,1 |—54.7 17 12,1 |-53.5 12 120 |—53.4 13 12.2 12.2 . 3 .
350-359. . 17 14.1 [—~66.5 S 10 13.2 |—59.2 19 13.3 [-58.2 11 13.8 {—63.2 23| 141665 12 13.5 {—61.5 7| 4.1 —58.¢
360-369. - 9 15.0 |—-69.8 5 14.0 |—61.4 13 14.8 |—66.1 b 144 |—-62.8 17 15.1 |=71. & 7 14.4 [—865.3 13 14.8 | —66.9
370-379. . 10 15.8 {—71. 4 1 14.4 |-59.0 9 15.8 |~71.2 ] 14.8 |—64.8 14 15.9 |=72.7 8 15.0 1—65.8 13 15.5 | —68. 4
380-389_. 10 16.0 |—69.3 4 15.1 [—62.0 3 1.3 [-72.3 5 16.2 1—67.8 6| 16.4 -73.7 10 156.6 |—65.7 5 18.2 | —67.8
300-3u9. . 2 16.7 |—69.5 1 16.0 | —65.0 5 16.5 (—67.0 8 16.4 |—67.2 4 16.9 |—-72.8 6 16.1 |—64.8 8 18.7 | —A8.8
400-409 1 17.1 |—=70.0 1 16.2 }—-62.0 1 17.5 |=73.0 8 16.6 |—64. 4 1 17.2 |-71.0 1 18.6 |—67.0 3 17.0 | —-60.7
All fweighted t
MEANS) . o ccoacafamamnnn 14.7 |—606.8 |.._____ 11.9 |—53.8 |..._... 13.9 [—6L.1 (. ... ... 13.9 [—60.3 - ... 14.6 |—-67.2{__.__.. 13.4 1—58.9 [____.._. 15.3 —65._8
Mean potentlal
temperature
(weiggted), Ll VR R 365.0 | oooooanoaas 3U.T ol 360.8 |coaooiliieaos 359.4 o _lao.o__. BO2R |l 3388 e fao 372.5 e -
Nashville, Tenn. Oakland, Calif. Oklakoma City, Okla. O1naha, Nebr. Phoenix, Ariz. Ssn Antonio, Tex. Washington, D, C
Potential tempera- Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean Mean | Mean
- tures © Num- | alti- | tem- | Num-|{ slti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- | Num-| alti- | tem- [ Num-| alti- | tem-
ber of { tude | pera- | her of | tude | pera- | ber of | tu:le | pera- { ber of | tude | pera- | ber of { tude | pera- | ber of | tude | pera- | herof | tude | pera-
cases | (km) | ture | enses | (km.) | ture, | cases | (km.} | ture, | cases | (km.} | ture, | cases | (km.) | ture, | cases [ (km.) lure, cases | (km.) | ture,
m.s.l.{ °C ni. s. .| °C. m.s. 1| °C. m. s 1.| °C. m.s. L[| °C. m. 8 1] °C. m.s. L] °C.
330-329 ... ... 3 10.3 [—-50.0 2 10,0 |—44. 5 | . b} cal.- 2 8.6 [—34.0 o e . P RSP PUURR (S
33u-339_. .. 10 11.0 [—40.9 10 10.8 |—45.5 2 10.3 |—46.0 7 10.5 [—46.1 3 11.8 {—55.7 2 101 {—415 1 11.9 | —57.0
340~-349_ . 19 12.2 [—53.3 17 11.8 |—19.8 8 12.2 [-54.9 19 12.3 {--55. 6 5 22{—52.6 ] 1.9 1 —5). 4 16§ 11.8 | —51. 4
350- 354 13 12.8 |{—55.6 8 13.4 |—60.2 13 13.7 R 13.3 [—59.8 13 13.8 |—63.3 10 13.9 |—65.5 12 13.2 | —§7.5
360-369. . 12 14.6 |—65.3 10 14.2 |—60.7 12 14.5 6 14.3 15 15.1 t—=06%. 7 v 14.7 [—67.9 S| 146 | —64.6
370-379.. 9 15.4 |~67.8 ] 15.1 |—64. 4 5 15.2 ) 14.9 5 16.0 |—71.0 4 16.1 |—74.0 1 14.7 | —59.0
3%0-3%9_ . 4 15.4 (—62.5 7 15.7 1—67.0 7 15.8 b 15,5 4 16.4 [—70.2 13 16.4 |=71.6 2 14.7 1 —85.0
390-399 6 16.5 |—66.7 10 16.2 |—0A.3 3 3 5 3 4 16.7 1=70.5 2 17.2 =710 2 16.6 | —68.5
400--409 3 16.7 |—66.0 5 16.6 |—065.8 5 5] 16.51—-63.5 |._.._.. JESERP PR 3 17.3 | =708 { .|| R
All (weighted
ho (U4 1) U (RN 13.5 |—58.6 {..__.. 183.7 |—57.9 (... R - 14.6 |—65.9 |...._._ 14.9 [—66.3 {._._._. 13.2 | —57.4
Mean potential
temperature
(weighted), °A. ... BA8.5 |ococcan]aaoaon 363.3 | ) 66,1 o o) VR I PR D 3645 || 3691 | e 356.3 [._.._..




